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Abstract 
 
Prenatal care is critical to addressing pregnancy health risk, and improving quality of life during 
pregnancy. Controlling women’s weight gain during the prenatal period reduces the risk of 
multiple adverse pregnancy outcomes, for both mother and child. Lifestyle interventions 
involving physical, nutritional, and behavioral components have been identified as an effective 
method of gestational weight gain (GWG) counseling. Despite ongoing efforts to develop 
effective GWG interventions, a disparity in care exists for low-income, obese and overweight 
women. In addition, this population is disproportionately at risk for excessive GWG. As part of a 
larger study, the purpose of this research is to identify health care providers’ perceived barriers to 
GWG counseling of low-income, obese and overweight women. Those findings were used to 
evaluate our intervention’s ability to address these barriers, and develop recommendations for 
future research. I conducted a review of the literature of providers’ perceived barriers to GWG 
counseling of low-income, obese and overweight pregnant women. Identified barriers were 
arranged into four themes, providers’ knowledge, perceptions on effectiveness of counseling, 
available resources, and perceptions on topic sensitivity. Our lifestyle intervention tracking tool 
may reduce the barrier of available resources by creating a better method of communication 
between providers, patients, dietitians, physiotherapist, and food assistance programs. The 
information from this paper may help guide future research and intervention development to 
improve effective implementation of GWG counseling.  
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Developing a Lifestyle Intervention-Tracking Tool: Evaluating Provider Barriers to Effective 
Gestational Weight Gain Counseling of Low-Income Obese and Overweight Pregnant Women 
In the United States more than half of women who are of childbearing age are obese or 
overweight (Vahratian, 2009). When they became pregnant, over half of obese and overweight 
women gained more weight than the recommended amount of weight for a healthy pregnancy 
(Deputy, Sharma, & Kim, 2015). Being obese or overweight in the first place and then gaining 
excessive amounts of weight during pregnancy increases the risk for multiple gestational 
complications such as preeclampsia, infection, cesarean section, hypertension, gestational 
diabetes, and postpartum weight retention (Gardner, Wardle, Poston, & Croker, 2011; Institute of 
Medicine & National Research Council, 2013; Overcash, Hull, Moore, & LaCoursiere, 2015; 
Yeo, et al., 2016b). The children of obese or overweight women are also at increased risk of birth 
defects, fetal marcosomia, and childhood obesity (Yeo, Walker, Caughey, Ferraro, & Asafu-
Adjey, 2017). The growing prevalence of obese and overweight women in America is a critical 
public health issue requiring reevaluation of prenatal care priorities. 
Great strides have been made in the development of evidence-based interventions 
addressing healthy GWG, particularly in lifestyle interventions. Lifestyle interventions target 
multiple aspects of a women's health to increase physical activity, healthy eating, and self-
regulation through group and individual counseling (Yeo et al., 2016b). Although a variety of 
lifestyle intervention programs have been proven effective, the Institute of Medicine (IOM) has 
reported over half of all women never received weight gain counseling during prenatal care 
(Institute of Medicine & National Research Council, 2013).  
Despite the strong evidence that lifestyle interventions are efficacious in addressing 
GWG, adaptation of them in prenatal care at health departments is a challenge. Barriers to 
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implementation have kept access to such interventions low for most populations (Yeo et al., 
2016b). Provider perception of the value of GWG counseling for obese and overweight women, 
as it was originally presented, has been identified as a barrier to implementation, along with 
limited resources and funding, as well as, a patient's lower socioeconomic status. 
For my honors project, I worked with a professor who studies ways to disseminate 
evidence-based lifestyle interventions in health departments where low-income women can 
receive free prenatal care and other social services. After an orientation, Professor Yeo asked me 
to develop a storyboard for health departments in North Carolina (NC). Her research team found 
reluctances and resistances from health department stakeholders towards adopting the lifestyle 
intervention tracking tool they were proposing. They had developed an evidence-based lifestyle 
intervention tracking tool to improve GWG counseling, but adaptation of this tool needed to be 
explained in an easier and faster way. It was concluded, a new method of presentation was 
necessary to clearly communicate the methods and feasibility of the intervention. A storyboard 
was indicated as the best way to explain the adaptation of the new intervention. I created a 
storyboard to explain the methods and adaption steps of the proposed intervention that allowed 
the staff to more easily follow the program's logic and visibly see the benefits of this new GWG 
program.  
During development of the storyboard the need to identify and then address barriers 
became evident. When presenting the storyboard to health departments, potential barriers to 
implementation needed to be addressed in order to increase the vision of feasibility and raise the 
comfort level. Since provider perceived barriers are thought to prevent application of lifestyle 
interventions, this is a required step if adoption is to result. Thus, in addition to describing 
development and content of the storyboard, this paper will explore the provider perceived 
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barriers to effective counseling in the context of the current literature. The purpose is to forward 
the goals of effective weight gain during pregnancy which every health provider has, but were 
not addressing. 
Gestational Weight Gain in North Carolina  
The larger study is being conducted in NC and thus a brief review of the state of the 
population and care is needed. In NC alone 18.4% of women ages 18-64 live under the poverty 
level, and 29.8% of women are obese or overweight (Talk Poverty, 2015; Trust for America's 
Health and Robert Wood Johnson Foundation, 2016). County health departments in NC provide 
subsidized prenatal care to low-income pregnant women. However, there is no set design for 
prenatal interventions for addressing excessive weight gain during pregnancy (Yeo et al., 2016b). 
A variety of approaches to GWG counseling are currently being used. Some health departments 
offer onsite counseling, where as others offer partial services and make referrals to private 
partners. A wide variety in available services throughout the state hints at an overall weakness in 
addressing the GWG issue, and suggests incorporation in every county of NC of a flexible 
lifestyle intervention tool is needed (Yeo et al., 2016b). 
As a result of variable care, 63.4% of overweight and 57.3% of obese pregnant women in 
NC gained more than the IOM recommended amount of weight during pregnancy (Deputy et al., 
2015). The majority of the identified population is experiencing undesirable health outcomes and 
increased pregnancy risks. Effective GWG counseling is essential to reduce modifiable risks and 
increase quality of life during pregnancy. 
Gestational Weight Gain Recommendations  
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In 2009 the IOM changed its GWG recommendations (Institute of Medicine & National 
Research Council, 2013). The IOM’s recommendations are the most referenced in today’s 
literature for healthy gestational weight gain. 
The ideal amount of weight gain during pregnancy varies according to a women’s body 
mass index (BMI) at the start of pregnancy (Institute of Medicine & National Research Council, 
2013). Weight gain in all pregnancies is necessary for healthy fetal development. According to 
the IOM, the recommended amount of weight gain for an obese women with a pre-pregnancy 
BMI of 30kg/m2 or greater, is 5-9 kg (11-20 lbs). The recommended amount of weight gain for 
an overweight women with a pre-pregnancy BMI of 25-29.9 kg/m2 is 7-11.5 kg (15-25 lbs) 
(Institute of Medicine & National Research Council, 2013). Separate ranges are outlined for 
women who have a normal BMI. IOM recommendations for all pregnant women can be viewed 
in Table 1.  
A systematic review conducted by Siega-Riz et al. (2009) focusing on the outcomes of 
pregnancy following IOM pregnancy weight gain recommendations found that women who 
gained within recommended amounts were more likely to experience positive pregnancy 
outcomes in regard to birth weight, fetal growth, and need for postpartum weight loss. 
Additionally, American College of Obstetricians and Gynecologists (ACOG) supports and 
recommends the use of IOM recommendations in providing prenatal GWG counseling to obese 
and overweight women (American College of Obstetricians and Gynecologists [ACOG], 2013).  
Associated Health Risks 
 Excessive GWG or gaining more than the recommended ranges allocated by the IOM for 
a pre-pregnancy BMI has strong associations with several adverse pregnancy affects. Gestational 
diabetes, hypertension, preeclampsia, cesarean section, and preterm birth are only a portion of 
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the identified adverse affects (Gardner, Wardle, Poston, & Croker, 2011; Institute of Medicine & 
National Research Council, 2013; Overcash et al., 2015; Yeo et al., 2016b). The effects of 
excessive GWG not only affect the perinatal period, but also the postpartum period for both 
mother and baby. Mothers may experience prolonged weight retention and newborn children are 
at increased risk for fetal marcosomia, birth defects, and childhood obesity (Gardner et al., 
2011). Margerison Zilko, Rehkopf, and Abrams (2010) found that women who gained weight 
within the 2009 IOM recommendations were less likely to experience the noted adverse affects 
when compared to women who gained outside the recommended amounts. It should be noted 
separate risks are involved with insufficient GWG. Thus, close monitoring and care of GWG 
during the prenatal period are warranted.  
Obese or overweight women are twice as likely to gain greater than the IOM 
recommended amount of weight during pregnancy (Yeo, Crandell, & Jones-Vessey, 2016a). 
Additionally, socioeconomic status strongly influences GWG, placing low-income women at 
increase risk for excessive GWG (Paul, Graham, & Olson, 2013). Thus, adverse pregnancy 
effects associated with excessive GWG are disproportionately observed in low-income, obese 
and overweight women. 
Lifestyle Interventions for Gestational Weight Gain 
Fortunately, prenatal care can help prevent many adverse effects and promote healthier 
pregnancies for both mother and baby. Pregnant women are encouraged to have their first 
prenatal care visit before 12 weeks of gestation (Yeo et al., 2016a). Signs of excessive GWG can 
be identified as early as the first trimester, especially in obese and overweight populations 
(Overcash et al., 2015). Therefore, counseling on weight gain during pregnancy should begin at 
the first prenatal visit. The IOM and ACOG suggest providers should assess BMI and provide 
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education on the benefits of healthy eating and physical activity during pregnancy at the first 
prenatal visit (ACOG, 2103; Institute of Medicine & National Research Council, 2013).  
 A variety of approaches to addressing GWG during pregnancy have been studied and 
implemented into practice. Recently, lifestyle interventions or behavioral counseling targeting 
education of nutrition, physical activity, and behavioral weight-monitoring methods has become 
highly recommended in the literature. Presenting and recommending individual strategies like 
physical activity or nutrition counseling have proven only moderately to minimally effective in 
reducing GWG. Whereas, counseling addressing a combination of behaviors has yielded stronger 
proof for reducing GWG (Garden et al., 2016). The holistic approach targets multiple aspects of 
a patient’s behavior to promote a general health, which in turn reduces risk associated with 
excessive GWG. 
Lifestyle interventions are multidimensional and require knowledge not only fostering 
behavioral change through counseling, but also specific knowledge of each dimension of the 
intervention and the factors that make them effective or ineffective. Each dimension of a lifestyle 
intervention (e.g., physical, nutritional, etc.) not only has to be addressed, but presented using a 
method that has been proven effective. Over the years many strategies have been tested and 
proven effective for various populations of women, but not specifically for obese or overweight 
women -- the population presenting with the greatest need.  
Through meta-analysis one study concluded that including a structured exercise program 
comprising of a combination of aerobic, toning, resistance, strength, and flexibility training into 
lifestyle interventions has been associated with reducing excessive GWG (Sanabria-Martinez et 
al, 2015). Another meta-analysis of lifestyle interventions found interventions that incorporated 
behavioral counseling targeting self-regulation such as self-monitoring, performance feedback 
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and goal setting motivated women to adapt healthier habits (Gardner et al., 2011). A variety of 
nutritional recommendations such as specific diets (reducing intake of high sugar snacks and or 
promoting fruit and vegetable intake) have been tested yielding significant results for reducing 
GWG (Gardner et al, 2011). Numerous effective and successful prenatal programs that adjust 
behavior exist, the task at hand is creating accessibility to every facet of the population.  
Although single dimension lifestyle interventions have been analyzed and proven 
effective in promoting change, for low-income, obese or overweight populations, there is very 
little evidence identifying a specific combination of behavior, nutrition, and physical activity 
interventions that work best. Using a single dimension approach to addressing women’s GWG is 
severely limiting when patient success is dependent on multiple factors, as evident in populations 
of women who are obese, overweight and additionally, live in a lower socioeconomic stratum.    
Quality research has been done identifying the effectiveness that lifestyle interventions 
can have on pregnant women based on the specific method of delivery. Lifestyle interventions 
delivered by primary care providers (PCPs) have been significantly associated with effective 
management of GWG in obese and overweight women (Yeo et al., 2017). As opposed to GWG 
counseling provided by a dietitian, nutritionist, support service staff, or etc. Primary care 
providers cover a variety of certified professionals including obstetrician-gynecologists 
(OBGYNs), nurse practitioners, nurse midwives, and family medicine physicians. In a 
qualitative study including low-income, obese and overweight women who were six months to 
one year postpartum, women reported trusting information provided by their OBGYNs over that 
of food assistance program staff or any other source (Anderson et al., 2015). PCPs have 
traditionally held a position of power in society, and as a result are highly trusted. 
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In concurrence, a meta-analysis evaluating characteristics of thirty-two lifestyle 
interventions for obese or overweight pregnant women, concluded interventions delivered by 
PCPs during the prenatal period were more successful in reducing GWG than other methods of 
delivery (Yeo et al., 2017). After evaluating the interventions for effectiveness, PCP delivery 
was found to be a common factor amongst the most effective interventions. PCPs did not 
exclusively develop and administer interventions, rather, PCPs in the evaluated interventions 
focused on setting goals and making assessments during face-to-face visits with patients. 
Collaborating with dietitians, physiotherapists, and other supportive services to create a patient 
specific care plan outside of patient visits (Yeo et al., 2017).  
Despite considerable consistency between the literature and ACOG recommendations on 
the effectiveness of lifestyle interventions in reducing GWG, many health care settings and 
providers have not adopted lifestyle intervention practices and/or initiated any form GWG 
counseling during prenatal care. 
Lifestyle Intervention Tracking Tool 
The larger study for which my work is being conducted aims to address the current 
deficits in effective GWG counseling provided in NC health departments. Preliminary research 
suggested an increase in disciplinary collaboration, follow-up assessments, and focus on provider 
delivered counseling will decrease the disparity of GWG counseling in low-income, obese and 
overweight pregnant women at risk for inappropriate GWG in North Carolina (Yeo et al., 2016b; 
Yeo et al., 2017). The goal is to foster communication and tracking of lifestyle interventions 
between patient, physician, and food assistance programs to increase continuation of lifestyle 
interventions after initiation. 
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The research team developed a lifestyle intervention based on meta-analysis and surveys 
of limiting and promoting factors of effective GWG counseling in low-income, obese and 
overweight women (Yeo et al., 2016b; Yeo et al., 2017). Preliminary research found more 
women met GWG goals during pregnancy when PCPs delivered lifestyle intervention (Yeo et 
al., 2017). With that knowledge and identified challenges of implementation a formative 
intervention program was developed.  
 In summary, the purposed intervention utilizes a computer software and mobile 
application to bridge communication gaps between the patient, provider, and support services. 
Following the initiation of GWG counseling at the first prenatal visit, the provider will meet with 
the healthcare team. They will discuss assessment findings and appropriate interventions for the 
patient. The healthcare team in this situation may contain primary provider, dietitians, food 
assistance program staff, and other clinicians. Then, the patient meets with food assistance 
programs such as, Supplemental Nutrition Program for Women Infants and Children (WIC), 
Supplemental Nutrition Assistance Program (SNAP), and Pregnancy Care Management (PCM) 
for a consult where they receive a fitness tracking device and counseling on nutrition, physical 
activity, and behavioral management skills during pregnancy. The patient is informed to wear the 
fitness-tracking device, and log nutritional and physical habits into the associated mobile 
application.  
The healthcare team has shared access to the application and can track patient progress 
and adherence between visits. While reviewing patient data between visits WIC staff or the 
preferred support service can review logged data and submit additional recommendations or 
changes in recommendations for the patient into the computer software. Then, prior to the next 
prenatal appointment, the provider will review updated healthcare team recommendations and 
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patient health habits. Then, during the follow up visit the provider will counsel the patient on 
logged health activity and recommendations made by the team.   
Storyboard Development  
The storyboard was a necessary tool for summarizing and presenting the intervention and 
recruiting participation of health departments and stakeholders. Storyboards are pictorial 
presentations traditionally used in performing arts and filmmaking to organize visual 
components of a production in sequential fashion (Hoffart, Doumit, & Nasser, 2016). 
Illustrations divided into frames are used to summarize scenes or portions of a story. Prior to 
development of the storyboard the intervention presentations were unstructured, resulting in 
participant confusion and resistance to participation in the study by health departments. 
Storyboard development was essential for mitigating intervention objectives and methods.  
Storyboards have been evolved for use in many disciplines. They are an effective method 
for presenting research efforts to organizations (Lighter, 2000). The simple format is effective 
for summarizing extensive and complex information. Lighter (2000) suggests a storyboard 
presentation contain photographs, graphs, tables, and brief text descriptions. The content should 
include: the problem with the existing process, the team members and their titles, the 
intervention considered for solution, the rationale for selected intervention, the objectives, and 
the implementation schedule (Lighter, 2000).  
 The storyboard outlines the GWG lifestyle intervention tracking tool described in the 
previous section. The content for the storyboard was collected from funding proposals, published 
preliminary research, and brainstorming sessions with researchers. The storyboard includes both 
visual diagrams of the intervention and brief textual descriptions of problems and objectives.  
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Microsoft PowerPoint software was used to create the storyboard. The first slide is the 
title page. Opening the presentation with the formative title and research team member names 
and credentials. The second slide states the objective of the study. Placing this in the beginning 
of the presentation allows for early expression of intent when presenting to health departments. 
The third slide describes the existing process and problem, which lists a brief description of the 
current state of GWG counseling in North Carolina. Followed by a summary of barriers 
identified in the preliminary study Yeo et al. (2016b). Slide four contains a description of the 
formative intervention, and rationale for the decision. Key points were that the intervention is 
flexible and adaptable to multiple system frameworks. Also, that provider delivered counseling is 
supported by research as most effective delivery of GWG counseling (Yeo et al., 2017). 
Continuing, slide five contains a pictorial flow chart of the intervention, the participants, and the 
interactions necessary to execute it. Slide six further explains use of software in the intervention 
and each participant’s role with the software. Slide seven briefly describes the implementation 
timeline. Lastly, slide eight contains a list of references. An example of the completed storyboard 
can be located in Appendix A. 
Literature Review 
Methods 
I analyzed data from a systematic review of literature on provider perceived barriers and 
facilitators to providing GWG counseling to low-income, obese or overweight pregnant women. 
The articles were selected through a search conducted on CINAHL and PubMed; no date filters 
were applied. Search strings were applied to entire documents instead of just title or key terms. 
Terms used in the search were “pregnancy,” “counseling,” “provider attitudes,” “excessive 
gestational weight gain,” and “gestational weight gain.” They were then screened and selected 
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based on their relevance in identification of provider perceived barriers to providing GWG 
counseling.  
Due to the limited amount of research available on provider perceived factors prohibiting 
and promoting effective GWG counseling of low income and/or obese and overweight women, 
the inclusion criteria were minimal. Inclusion criteria were: (a) published in a peer-reviewed 
journal; (b) included discussion on GWG counseling of obese and overweight women and/or 
low-income women (c) included data on prenatal care provider’s attitudes, perceived barriers, or 
actual practice methods of lifestyle interventions and/or GWG counseling. Due to the 
investigative nature of this review, inclusion criteria based on type of study were not applied. 
I read and extracted data regarding purpose, methods, perceived barriers of GWG 
counseling, and quality and rigor of the seven selected papers. A summary of extracted data is 
located in Appendix B. Data was divided into four columns including (1) APA style citation 
purpose, (2) study type/methods (provider sample number), (3) Barriers, (4) Appraisal of 
research quality and rigor.  
Results 
Once the significant components of evidence-based lifestyle interventions have been 
identified. The next step to effective implementation is to identify barriers to clinical application. 
Barriers to patient care often focus on the patient limitations, but in the case of GWG 
interventions, research has identified many provider limitations to adaptation. Providers report 
several concerns with training, level of knowledge, comfort, resources, and time, all which limit 
their ability to provide effective care. The seven studies reviewed included three qualitative focus 
group studies, two qualitative survey studies, one mixed method focus group and survey, and one 
quantitative cross-sectional study (Anderson et al., 2015; Herring et al., 2010; Kominiarek, Gay, 
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& Peacock, 2015; Pan, Dixon, Paterson, & Campbell, 2014; Stotland et al., 2010; Wrotniak et 
al., 2015; Yeo et al., 2016b). 
Themes in barriers were identified and highlighted within the reviewed studies. The 
barriers to consistent and effective GWG counseling were divided into four categories, following 
the categorization and wording in the original studies. Provider’s identified lack of knowledge, 
perceptions on ability to be effective counselors, limited resources, and perceived topic 
sensitivity as major barriers to GWG counseling.  
Providers’ knowledge. All of the studies identified lack of training and education on 
GWG counseling for obese and pregnant women as a barrier to care (Anderson et al., 2015; 
Herring et al., 2010; Kominiarek et al., 2015; Pan et al., 2014; Stotland et al., 2010; Wrotniak et 
al., 2015; Yeo et al., 2016b). A study surveying 58 practicing OBGYNs, nurse practitioners, and 
certified nurse midwives at a multidisciplinary practice in Massachusetts found that only 63% of 
participants were able to identify the numerical BMI classifying obesity. Additionally, the 
majority of providers reported recommending weight-gain ranges to their patients that were 
inconsistent with the current IOM recommendations (Herring et al., 2010). A second cross-
sectional study of postpartum women in the recovery room of a large urban hospital found that in 
addition to women receiving incorrect recommendations, obese and overweight women, in 
particular, were more likely than normal-weight women to receive incorrect information 
(Wrotniak et al., 2015). A larger survey of 426 midwives in New Zealand explored approaches to 
discussing nutrition, activity and weight gain during pregnancy and found that 42% of 
participants recommended obese and overweight women gain less then the IOM 
recommendations (Pan et al., 2014).  
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Providers who did not give out incorrect recommendations avoided counseling all 
together due to their insufficient training on the topic of GWG. In two of the focus group studies, 
that explored prenatal care providers including nurse midwives, OBGYNs, and resident/family 
medicine physician, stated that these providers had limited nutritional knowledge and therapeutic 
communication skills related to counseling on obesity and GWG. Providers stated that they 
lacked education and training regarding obesity and pregnancy (Kominiarek et al., 2015; 
Anderson et al., 2015). “We have no training in this…I can speak generally about high-fiber, 
low-fat diets and trying to avoid, you know, processed carbohydrates…after that, like, I stop” 
(Anderson et al., 2015, p. 408). Avoiding the problem due to insufficient knowledge is a 
dangerous path to follow. In concurrence with these findings, a separate study that included 
seven focus groups of OBGYNs, midwives, and nurse practitioners looked at the approaches 
prenatal care providers took in preventing excessive GWG in obese and overweight patients. The 
authors reported OBGYNs felt medical school and residency training did not cover the topic of 
prenatal nutrition, exercise, and physical activity counseling adequately. Reporting providers 
were left to draw on personal experiences with dieting and lay press materials for their 
suggestions to patients. In this same study the groups of nurse practitioners reported receiving 
some general nutritional education during school, which they too applied to their obese and 
overweight pregnant patients (Stotland et al., 2010).  
Perceptions on effectiveness of counseling. Promoting behavioral change in an 
individual is a task of great complexity. Prenatal care providers are in a unique position to 
promote a lifestyle change and healthier living in obese and overweight women. Yet, providers 
reported feeling their role was miniscule in patient’s decision making. Herring et al. (2010) noted 
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only 67% of study participants believed their advice influenced obese and overweight women’s 
weight gain during pregnancy.  
Providers perceived that certain population characteristics of low-income and/or obese 
and overweight women made implementing of GWG counseling difficult. Patient influences of 
culture, family, and education level were thought to be greater influences in weight gain in low-
income and/or obese and overweight pregnant women than provider counseling (Anderson et al., 
2015; Kominiarek et al., 2015; Stotland et al., 2010). Cultural belief such as “eating for two” was 
a common belief found to justify weight gain in this population (Kominiarek et al., 2015, p. 
1706). Providers perceived these barriers as long standing and difficult to change. They believed 
they were competing with cultural beliefs that had a greater influence on patient’s behavior. 
Risk factors for low-income women not adhering to GWG counseling are economic 
instability, nutrition limitations, normative beliefs, resource limitations, and substance abuse 
(Anderson et al., 2015; Yeo et al., 2016b). Women in lower socioeconomic class are 
disproportionately affected by excessive GWG. 35.6% of women in the U.S.A who are of 
childbearing age are low-income and obese (Populations Reference Bureau, 2010). Therefore, 
providers were correct to make the assumption that this population’s adherence to their advise is 
strongly influenced by additional factors. Providers felt it was insensitive to counsel women 
knowing their achievability were limited by additional health priorities (Anderson et al., 2015). 
Available resources. Healthcare system characteristics determine the support networks 
for providers and access to care for populations. While attempting to overcome the 
aforementioned barriers, providers have further identified a lack of available supportive services 
(e.g., dietitians, physiotherapist, and food assistance programs) and/or difficulty communicating 
with referred services as a barrier to care. Providers identified funding and time as limited system 
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resources to implementing GWG counseling. Provider’s identified these barriers as system or 
institutional limitations that were out of their control.  
Food assistance programs are often referenced for GWG management of low-income 
women. Available government subsidized nutritional support services in NC include WIC, 
SNAP, and PCM (Mecklenburg County, 2017; Nutrition.gov, 2017). Additional local services 
are available, but vary from state to state. These services aid in providing access to healthy food 
options for low-income populations, including pregnant women.  
Providers view food assistance programs as beneficial for counseling low-income, obese 
or overweight pregnant women, because healthy food options are often too expensive for their 
patients. Unfortunately, access to food assistance programs is limited or extremely difficult to 
navigate for providers (Anderson et al., 2015; Herring et al., 2010; Pan et al., 2014; Yeo et al., 
2016b). In a North Carolina study looking at the challenges of implementation of evidenced-
based GWG intervention for low-income women in rural health departments, providers identified 
the facility did not have the necessary resources to implement the intervention. If referrals were 
made to supportive services, patients often had to wait up to three hours to meet with them due to 
lack of staffing and the large number of patient referrals. Providers found it difficult to properly 
address weight gain when referrals for additional patient support could not be made efficiently 
(Yeo et al., 2016). 
Anderson et al. (2015) and Kominiarek et al. (2015) found that when providers were able 
to refer their patients to dietitians and support services, there were communication barriers 
restricting follow up. There was no communication between providers and supportive services 
about patient recommendations. So, the provider could not follow up and reinforce dietitian, 
physiotherapist, or WIC service recommendation with their patients. Providers felt increased 
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communication was needed between the health care team so that they know what patients were 
being told by other services and effectively follow up at subsequent visits.  
Providers identified time restraint during prenatal visits as another limited resource. 
Providers felt that adding evidenced-based GWG counseling to the list of items addressed at 
prenatal visits would require longer visits and/or additional visits (Anderson et al., 2015; 
Kominiarek et al., 2015). This was due to the already extensive prenatal care itinerary for this 
population. 
As discussed earlier, low-income overweight and obese patient populations were noted as 
having priority issues such as substance abuse, which are prioritized over weight gain counseling 
during prenatal visits (Anderson et al., 2015; Pan et al., 2014; Yeo et al., 2016b). Providers noted 
patients are against the idea of additional visits due to already lengthy visits and transportation 
issues. A majority of their patients had limited access to transportation (Yeo et al., 2016b). GWG 
counseling was perceived as a lower priority issue for low-income, obese and overweight 
pregnant patients, and addressing the topic was not considered good use of limited time. 
Perceptions on topic sensitivity. Providers report personal weight insecurities and 
societal stigmas are barriers to addressing GWG in obese and overweight pregnant women 
(Kominiarek et al., 2015; Herring et al., 2010). Body shaming was acknowledged to be a major 
issue in today’s society, and providers felt addressing a patient’s weight could potentially cause 
emotional harm. Providers in the Stotland et al. (2010) study stated the topic was too emotionally 
stimulating and would cause patients to be offended or seek care elsewhere. GWG counseling 
required building proper therapeutic relationships before addressing the topic, which took time 
that they didn’t have (Kominiarek et al., 2015). 
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Providers mentioned their own weight was often an issue in addressing GWG in obese and 
overweight populations. Kominiarek et al. (2015) found that regardless of provider’s BMI, 
weight gain was considered a sensitive topic. If providers were obese or overweight, they felt it 
would decrease their credibility in suggesting lifestyle changes for their patients. Normal to 
lower BMI providers felt as though patients would feel threatened or judged by the provider’s 
appearance (Stotland et al., 2010). Additionally, if providers were uncomfortable with their 
weight, their insecurities prevented them from bringing up the topic (Herring et al., 2010; 
Stotland et al., 2010). Empathizing with feelings pertaining to body shame, providers avoided 
discussing GWG.  
Discussion 
Providers play an important role in effectiveness of lifestyle interventions aimed at 
reducing unhealthy GWG. Through systematic review and meta-analysis, Yeo et al. (2017) 
identified the importance of the PCP’s role in the success of GWG counseling of obese and 
overweight pregnant women. Providers are responsible for identification of patient risk for 
excessive GWG and initiation of preventive interventions. They take a unique and powerful role 
through patient-provider interactions. Therefore, identifying the barriers and attitudes of 
providers towards GWG counseling is a critical step in developing and piloting our lifestyle 
intervention tool. Identifying and addressing provider barriers will potentially increase the 
feasibility and effectiveness of our intervention.   
In the reviewed studies there was a general agreement amongst providers that it is 
important and necessary to promote healthy weight gain in low-income, obese and overweight 
women in order to prevent the adverse health effects of excessive GWG. Yet, providers 
described numerous preventative barriers to providing effective care. Common barriers identified 
EVALUATING PROVIDER BARRIERS TO EFFECTIVE GESTATIONAL WEIGHT 
GAIN COUNSELING	   21	  
by providers were lack of knowledge and training, uncertainty in their ability to influence 
behavioral change, lack of resources, and topic sensitivity. The key theme identified throughout 
this literature review was that multiple levels of barriers must be addressed to improve provider 
implementation of GWG counseling.  
Barriers overlapping at the provider, organization structure, and patient levels all 
influence providers ability to perform successful GWG counseling. Providers lack of knowledge 
about IOM recommendations and nutrition and the perceived topic-sensitivity in obese and 
overweight populations were self-limiting. System barriers including a lack of pertinent 
resources such as funding, time, communication and supportive services are compounding the 
problem faced by the provider practice. Then, when patient factors like overall cultural and 
societal influences along with priority health issues are factored in, the end result is a highly 
ineffective GWG counseling program.  
The intervention for which I am conducting this research looks to support providers in 
overcoming identified barriers through fostering communication between patients, PCPs, and 
supportive services. The focus of this intervention is not solely on recommendations being made 
to the patient, but on improving communication between patients and their PCPs. The suggested 
interventions allow for increased communication between patients and providers, as well as, 
between providers and health care team members, addressing each of the identified barriers of 
limited communication (Anderson et al., 2015; Kominiarek et al., 2015). 
Providers identified limited time as a primary resource barrier in providing GWG 
counseling (Anderson et al., 2015; Kominiarek et al., 2015). With the use of computer software 
in our intervention, most of the work is done outside of the patient visit so providers do not have 
to lengthen or add additional visits. During prenatal visits providers simply review previously 
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logged data and team submitted recommendations with the patient. Therefore, time invested in 
patient recall and provider development of care plans during prenatal visits is actually reduced, 
while at the same time, the patient receives more focused, accurate health advice.  
Providers felt they were inconveniencing their patients by sending them to support 
services because the wait times were extremely long (Yeo et al., 2016b). The proposed 
intervention can potentially cut down on additional patient visits to support services, because 
they are included in reviewing patient data through the software. The intervention may also be 
more convenient for supportive services, because they can provide recommendations and 
counseling through the computer software thereby reducing the number of patients visiting their 
offices and the need for additional staff.  
Although the intervention does not remove the deficit of resource availability, it does 
allow for communication via computer. Potentially creating an avenue for access to support 
services that are located too far away for patient travel. This would increase access to support 
services for providers to refer their patients. This matter requires further evaluation to confirm its 
feasibility and efficacy.  
Identified barriers that remain unaddressed by the current format of our intervention are 
provider knowledge, ability to change behavior, and perceived topic sensitivity. Through 
analysis of the literature it can be concluded unequivocally that there is a general deficit amongst 
providers of IOM recommendations and nutritional health of pregnant obese and overweight 
populations (Anderson et al., 2015; Herring et al., 2010; Kominiarek, Gay, & Peacock, 2015; 
Pan, Dixon, Paterson, & Campbell, 2014; Stotland et al., 2010; Wrotniak et al., 2015; Yeo et al., 
2016b). Providers identified specialized nutritional and communication training was necessary to 
provide GWG counseling to low-income, obese and overweight populations, and they did not 
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receive such training during their time in school (Anderson et al., 2015; Stotland et al., 2010). 
There is a need for development of training tools on therapeutic communication and nutrition for 
addressing GWG in low income, obese and overweight pregnant women. Further research on 
effective methods of education for practicing providers in warranted.   
Training in therapeutic communication and nutritional knowledge will increase provider 
confidence reducing the barrier of topic sensitivity. With proper therapeutic communication 
skills, providers are less apt to offend patients when approaching the sensitive topic. If providers 
are confident about their knowledge on the topic and have practiced communication skills, they 
will be less hesitant to address GWG, leading to increased initiation in GWG counseling.  
Provider belief in their ability to change patient behavior is arguably the hardest barrier to 
address, because there are so many factors influencing low-income, obese and overweight 
pregnant women’s health. Addressing this barrier is dependent on all other portions of the 
intervention working properly. If all other identified barriers are addressed and GWG counseling 
is initiated, providers can then focus on patient barriers to care such as economic instability, 
nutrition limitations, normative beliefs, resource limitations, and substance abuse issues (Yeo et 
al., 2016b). A solution to addressing patient barriers when providing GWG necessitates 
additional research.  
By identifying provider barriers to GWG counseling we can strengthen our intervention 
potentially increasing its effectiveness. The literature review allowed us to identify strengths 
within our intervention that can be promoted when presenting the intervention to health 
departments for recruitment into the larger study. Furthermore, barriers that were unaddressed by 
the intervention were brought to our attention. The existence of these barriers should be 
EVALUATING PROVIDER BARRIERS TO EFFECTIVE GESTATIONAL WEIGHT 
GAIN COUNSELING	   24	  
acknowledged as potential barriers to effectiveness of our intervention and an indication for 
additional research. 
Directions for Future Research 
 Future research should include ongoing assessment of provider attitudes and barriers to 
GWG counseling, development of provider educational interventions, program development that 
addresses patient specific barriers, evaluation of effectiveness/benefits of programs utilizing 
computer software and mobile applications in low-income populations, and evaluation of 
components of lifestyle interventions effective in addressing obese and overweight populations. 
There is a deficit in the literature of nutritional recommendations for obese and 
overweight pregnant women. Lifestyle interventions are highly supported by literature because 
of their multidimensional approach, but there is little evidence of effective characteristics of each 
dimension. Research exists on effective recommendations for the general population of pregnant 
women, but there is a lack of research focusing on obese and overweight populations. Increased 
efforts to identify a formulation of physical activity, dieting, behavioral recommendations, and 
weight monitoring for this population is needed.  
Limitations 
Limitations of this review include a small number of studies included in the review, 
exclusion of potentially relevant literature, and limitations of the selected literature. The majority 
of the reviewed studies were qualitative. Participants of qualitative studies are voluntary and thus 
participants may have increased interest in the topic when compared to the general population. 
Therefore, the unanimous concern for excessive GWG expressed by providers may possess some 
bias.  
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Additional limitations to generalizability exist because of the small number of studies 
reviewed. Including patient characteristics such as low-income and/or obese or overweight in our 
inclusion criteria may have excluded relevant literature of provider perspective GWG 
counseling.   
Conclusion 
 This research systematically reviewed the barriers providers face in providing effective 
GWG counseling to low-income, obese and overweight women and the purposed lifestyle 
intervention tracking tool’s ability to address the identified barriers. This research explores a 
provider’s perspective of necessary aspects to providing effective GWG counseling and how 
those aspects are limited by their own abilities, the overall health care system, or patient abilities. 
The purposed intervention was evaluated in the context of barriers identified in the current 
literature. The computer/mobile based recommendations we suggest brings a needed awareness, 
as well as, a practical format to impacting GWG counseling for all three components of the 
equation, providers, the system, and the patients. With that stated, ongoing research is necessary 
to improve effective implementation of GWG counseling of low-income, obese and overweight 
women in prenatal care.  
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Table 1 
Institute of Medicine Weight Gain Recommendations for Pregnancy 
Prepregnancy 
Weight Category Prepregnancy BMI
a (kg/m2) Total Gestational Weight Gain (kg) 
Underweight < 185.5  12.5-18.0 
Normal Weight 18.5-24.9 11.5-16.0 
Overweight 25-29.9 7.0-11.5 
Obese > 30.0 5.0-9.0 
Note. kg/m2 = kilograms per square meter; Kg = Kilograms; BMI=Body Mass Index. Adapted 
from “Implementing guidelines on weight gain and pregnancy,” by Institute of Medicine and 
National Research Council of the National Academies, 2013, Washington, DC: National 
Academies Press. Copyright 2017 by National Academy of Sciences 
 
aBody Mass Index is a measure of body fat calculated by total weight in kilograms divided by 
height in meters squared. 
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Appendix A 
Lifestyle Intervention Tracking Tool Storyboard Presentation 
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Appendix B 
Summary of Literature Review Results  
APA style 
Citation 
(Authors, Year, 
Title, Journal, 
Volume, Issue, 
and doi) 
Purpose, Study 
Type/Methods 
(Provider Sample 
Number) 
Barriers Appraisal of Research Quality & Rigor 
Anderson, C.K., 
Walch, T.J., 
Lindberg, M.S., 
Smith, A.M., 
Lindheim, S.R., & 
Whigham, L.D. 
(2015). Excess 
gestational weight 
gain in low-income 
overweight and 
obese women: a 
qualitative study. 
Journal of Nutrition 
Education and 
Behavior, 47(5), 
404-411. 
doi:10.1016/j.jneb.2
015.05.011 
 
Purpose: To examine 
significant factors in 
gestational weight gain 
in low-income, 
overweight and obese 
women from patient and 
provider perspectives. 
Methods: Qualitative 
study with eight focus 
groups of pregnant 
women and two focus 
groups of obstetrician-
gynecologists. Focus 
groups were conducted 
at a community-based 
prenatal center in 
Wisconsin and lasted 90 
minutes. Trained 
personnel facilitated 
groups. Group sessions 
were audiotaped. 
Obstetrician-
gynecologists received 
gift cards and pregnant 
women received a car 
seat, gift basket, or gift 
card (all of equal value) 
for their participation. 
(n=9) 
Provider knowledge: 
Discomfort with lack of 
education on gestational 
weight gain. 
Methods were consistent 
with the purpose and the 
objectives. Mix-methods 
approaches to content 
analysis were used 
(conventional and 
directed) and four 
researchers reviewed the 
content. Researchers 
followed a Social 
Ecological Model for 
coding.  
 
 
Limitations: Small 
number of provider 
participation in focus 
groups and one type of 
provider represented 
limit generalizability of 
the study results.  
In addition, 
generalizability of the 
study may be limited due 
to geographical 
concentration of 
participants.  
Perceptions on 
effectiveness of 
counseling: Patient’s do 
not have the means to 
follow recommendations 
therefore providers were 
not comfortable 
counseling them on 
gestational weight gain.  
Available resources: 
Connotation that food 
assistance programs are 
too complex to navigate. 
There was a lack of 
communication between 
nutritionist and providers. 
Time to address 
gestational weight gain 
was limited due to 
concerns that take priority.  
Perceptions of topic 
sensitivity: n/a 
Herring, S.J., Platek, 
D.N., lliott, P., 
Riley, L.E., Stuebe, 
A.M., & Oken, E. 
(2010). Addressing 
Purpose: To evaluate 
provider knowledge, 
attitudes, and practice 
patterns of addressing 
obesity in pregnancy.  
Provider knowledge:  
When asked about weight 
gain recommendations 
that they gave patients, 
they were generally 
Methods were consistent 
with the purpose. This 
study included a variety 
of practitioners who 
provide prenatal care. A 
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obesity in 
pregnancy: what do 
obstetric providers 
recommend? Journal 
of Women's Health, 
19(1), 65-70. 
doi:10.1089/jwh.200
8.1343 
Methods: A qualitative 
26 question survey was 
administered to 
practicing obstetrician-
gynecologists, nurse 
practitioners, and 
certified nurse midwives 
at a multidisciplinary 
practice in 
Massachusetts to assess 
provider characteristics, 
knowledge, attitudes, 
and management 
practices. Sixty-four 
surveys were conducted 
at a quarterly 
department meeting and 
15 were mailed in 
surveys.  
(n=58) 
inconsistent with the 
Institute of Medicine 
recommendations. Only 
half felt confident in their 
counseling knowledge. 
4-point Likert scale was 
used for survey 
responses.  
Limitations: Survey 
methods are subject to 
potential errors including 
reporting errors and 
reporting bias.  
Generalizability of the 
study may be limited due 
to only one facility being 
surveyed. 
 
Only 58% of providers’ 
completion of the survey 
potentially introducing 
selection bias. 
 
Self-reporting methods 
were used; therefore, 
social desirability bias 
may be present.  
Perceptions on 
effectiveness of 
counseling: 67% of 
providers believed they 
could influence their 
patient’s nutrition and 
physical health habits. 
Available resources: 
65% reported nutrition 
referrals were available to 
their patients. 53% 
reported that they had 
time to provide gestational 
weight gain counseling. 
Perceptions of topic 
sensitivity: personal 
weight insecurities and 
societal stigmas are 
barriers to addressing 
gestational weight gain in 
obese and overweight 
pregnant women. 
Kominiarek, M.A., 
Gay, F., & Peacock, 
N. (2015). Obesity in 
pregnancy: a 
qualitative approach 
to inform an 
intervention for 
patients and 
providers. Maternal 
and Child Health 
Journal 19(8), 1698-
1712.  
doi:10.1007/s10995-
015-1684-3  
 
Purpose: To explore 
faculty obstetrician-
gynecologists, resident 
obstetrician-
gynecologists, certified 
nurse midwives and 
minority pregnant 
women perceptions on 
obesity and gestational 
weight gain while also 
exploring 
recommendations for 
improving gestational 
weight gain care. 
Methods: Qualitative 
study: A survey about 
participant 
demographics and 90-
minute focus groups 
Provider knowledge:  
Providers were aware of 
the 2009 Institute of 
Medicine 
recommendations, but 
most encouraged their 
obese patients to maintain 
pre pregnancy weight. 
This study included a 
range of practitioners 
who provide prenatal 
care. Conventional 
qualitative data analysis 
approaches were used. 
The focus group 
audiotapes were coded 
through multiple 
services, in addition to 
being coded by all 
primary authors. A 
secondary conceptual 
analysis was conducted.  
Limitations: Survey 
methods are subject to 
potential errors including 
reporting errors and 
Provider perceptions on 
effectiveness of 
counseling: Patient 
cultural influences were 
stronger influences on 
gestational weight gain 
than provider counseling. 
Available resources:  
Providers were unaware 
of what happened during 
nutrition consults. There is 
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were conducted to 
collect data. Participants 
were divided into groups 
by minority pregnant 
women (4 groups of 3-6 
participants), faculty 
obstetrician-
gynecologists, resident 
obstetrician-
gynecologists, and 
certified nurse 
midwives. There was 
one focus group per 
provider type with a 
group size ranging from 
4-9. 
(n=19) 
a reported gap in 
communication between 
health care team members. 
Time limitations during 
prenatal visits were barrier 
to implementing 
gestational weight gain 
counseling.  
reporting bias.  
Recruitment for the study 
was limited to one 
facility and therefore 
may not be generalizable 
beyond the assessed 
facility.  
Additionally, the pre 
survey may have 
provided insight to 
researchers interest 
creating bias in 
participant responses in 
focus groups.  
 
Provider perceptions of 
topic sensitivity:  
Providers may have 
difficulty and insecurity 
with their own image or 
general discomfort with 
addressing weight with 
patients.  
Pan, S.-Y., Dixon, 
L., Paterson, H., & 
Campbell, N. (2014). 
New Zealand LMC 
midwives’ 
approaches to 
discussing nutrition, 
activity and weight 
gain during 
pregnancy. New 
Zealand College of 
Midwives Journal, 
(50), 24-29. 
Retrieved from 
https://www.midwife
.org.nz/resources-
events/nzcom-
journal 
 
Purpose: To explore 
approaches to 
gestational weight gain 
counseling by primary 
prenatal care midwives 
in New Zealand. 
Methods: Qualitative 
electronic surveys were 
administered nationwide 
to qualifying midwives 
through the New 
Zealand College of 
Midwives membership 
database. 
(n=428) 
Provider knowledge:  
Variable levels of 
knowledge on current 
recommendations for 
healthy weight gain. 
53.4% were aware, 17.6% 
were not aware, and 29% 
were unsure. 42% of 
participant’s 
recommended that obese 
and overweight women 
gain less than the IOM 
recommendations.  
This study is a 
nationally- representative 
multisite sample. There 
were a large number of 
participants. 
Additionally, a pilot 
survey was sent out to 10 
randomly selected 
midwives to test content 
validity.  
 
 
Limitations: Survey 
methods are subject to 
potential errors including 
reporting errors and 
reporting bias.  
Recruitment into the 
study was limited to 
midwives who were a 
part of the New Zealand 
College of Midwives 
database, potentially 
excluding pertinent data 
from those not associated 
with the organization.  
Provider perceptions on 
effectiveness of 
counseling:  Obese 
patients have adopted a 
culture of poor health 
habits that is a complex 
problem that is difficult to 
be undone. 
Available resources: 
More resources are 
needed to overcome 
finical, health, and 
cultural issues inhibiting 
patient focus on 
gestational weight gain. 
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Purpose: Study prenatal 
care providers’ 
knowledge, attitudes, 
and practices regarding 
excessive gestational 
weight gain and actual 
approaches to 
counseling on nutrition 
and physical activity.  
Methods: Qualitative 
study including seven 
focus groups of 
obstetrician-
gynecologists, nurse 
midwives, and nurse 
practitioners from a 
variety of practices in 
San Francisco, 
California. The focus 
groups were divided by 
profession type and 
were 90 minutes long.  
The same moderator 
facilitated all the focus 
groups and investigators 
were present to record 
field notes. The sessions 
were audiotaped. 
Participants were 
compensated $200 for 
their time. 
(n=52) 
Provider knowledge:  
Agreed medical school 
preparation was 
inadequate; used personal 
experience and lay press 
materials to inform 
patients. 
Participants represented a 
variety of prenatal 
services. A single 
moderator for all focus 
groups was used to 
reduce variation and bias 
in instruction and 
facilitation of groups. 
Thematic analysis and 
subjective interpretive 
editing style were used to 
code data. Five 
researchers reviewed the 
data. Peer audit was used 
as an additional method 
of improving credibility.  
 
Limitations: 
Generalizability is 
limited due to voluntary 
involvement by 
participants. Participants 
may have increased 
interest in topics of 
obesity in pregnancy, 
which promoted them to 
respond to the study 
invitation.  
Provider perceptions on 
effectiveness of 
counseling: Providers 
believed much of 
gestational weight gain 
was out of patient’s 
control due to influences 
of family and cultural 
practices that proved as 
strong influences on 
patient’s lives. 
Available resources: n/a 
Provider perceptions of 
topic sensitivity: 
Providers felt addressing a 
patient’s weight could 
potentially cause 
emotional harm.  The 
topic was too emotionally 
stimulating and would 
cause patients to be 
offended or seek care 
elsewhere.  Normal to 
lower BMI providers felt 
as though patients would 
feel threatened or judged 
by the provider’s 
appearance. 
Wrotniak, B.H., 
Dentice, S., 
Mariano, K., 
Salaam, E.M., 
Cowley, A.E., & 
Mauro E.M. (2015). 
Counseling about 
Purpose: To investigate 
the accuracy of weight 
gain recommendations 
provided to women 
during the prenatal 
period by providers. 
Also, to identify if 
Provider knowledge: 
94% of women were told 
to gain more than 
recommended amounts of 
weight. Obese and 
overweight women were 
less likely to be given 
Data was reported using 
quantitative methods. 
Chi-square was used to 
compare relationships 
between variables. 
Statistical significance 
was determined based on 
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simply being informed 
about gestational weight 
gain recommendations 
improved the likelihood 
of women meeting 
weight gain goals.  
Methods: A 
quantitative cross-
sectional study was done 
on 134 postpartum 
women in the recovery 
room of two large 
teaching hospitals in 
Western New York. 
Participants were asked 
four questions to assess 
provider 
recommendations. 
Weight gain adherence 
was measured by 
subtracting weight at 
time of delivery by pre 
pregnancy weight.  
(n=0) 
correct info than the 
healthy weight women.  
 
alpha 0.05 and SYSTAT 
13 software was used for 
conducting all analyses.  
 
Limitations: There were 
a small number of survey 
questions, which may 
have excluded pertinent 
information. 
 
No data was collected 
from providers about 
their practices on 
pregnant women. 
 
Self-reported responses 
may be inaccurate or 
present bias.  
Provider perceptions on 
effectiveness of 
counseling: Women who 
were recommended a 
correct gestational weight 
gain range without any 
other counseling. Were 
less likely to meet weight 
requirements than women 
who were not told weight 
gain recommendations. 
Available resources: n/a 
Provider perceptions of 
topic sensitivity: n/a 
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Purpose: To examine 
health departments 
ability to adapt and 
implement a gestational 
weight gain counseling 
intervention for low-
income women. 
Methods: Qualitative 
mix method study which 
included a workshop 
and survey. 
Stakeholders in North 
Carolina health 
departments including 
nurses, nutritionist, 
social workers, health 
educators, and health 
directors were divided 
into groups and 
participated in a two-
hour workshop about the 
efficacy and feasibility 
Provider knowledge:  n/a This study included a 
range of stakeholders. 
Surveys were answered 
using 5-point Likert 
scale. Generalized logit 
models were used to 
assess study covariates 
and levels of agreement 
for each question. Focus 
groups were thematically 
analyzed following CFIR 
constructs. The level of 
significance was set at 
0.05. 
Limitations: Survey 
methods are subject to 
potential errors including 
reporting errors and 
reporting bias. Self-
reported responses may 
not accurately reflect 
Provider perceptions on 
effectiveness of 
counseling: The large 
percentage of low-income 
patient served presented 
many barriers to 
implementing effective 
care. Patient barriers 
included, transportation 
issues, substance abuse, 
and mental health issues.	  
Available resources: The 
barrier of restricted 
resources reemerged 
multiple times. Food 
assistance programs were 
too complex to navigate 
for providers and often 
required long waits for 
patients. Additional 
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of adaption of a lifestyle 
intervention. Then 
participants were 
surveyed to assess the 
feasibility of 
implementation of the 
purposed intervention at 
their health department. 
The survey was 21 
questions.  
(n=77) 
patient visits would be 
needed due to already 
lengthy visits and patient 
restraints. 	  
actual barriers, or the 
degree of effect of 
barriers.  
The intervention was 
only assessed at one type 
of practice.  
 
 
Provider perceptions of 
topic sensitivity: n/a	  
